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LNMPOJQSRUTWVYXWZC[\R^]`_bacRJd�[\e2[�d\OJQSRC[
f�g\h`ijRJdWkKlB[�d�g]`m

X.]`non&hpg�d$qoR6g\RCrMPRJg\r\MPRts�u�vxwxyxz{V|k}]`g\rM}~xyxyxy�V�~x��n']`��RC[

�����C�^���o������������� m�d\RJg�l�so��M']p[���RCRJsUnog\hpn�hx[\RCqc]p[N]�d\RCrMosolB�:_PR.d\hH]`m�mBRJ�<l�]`d\RWd�MPRWrChpso��RC[��
d�lBhps�]`d5d�MPRWl�sono_odNh`��]�[�mBh¡ ¢rM']`sosPRJm&mBh2r^]`d\RCqchps�d�MPR�g\RJ��RJg\[\R�n']`d�M£h`��]�L � f¤rChpsosPRCrJd�lBhps@¥
¦ mBq ����� [$ N]`l�d�l�so�£]`dWd�MPR�l�sono_od.h`��d�MPR�[\mBh^ !rM']`sosPRJm#]`g\R�RJg]p[\RCq{ AMPRJs§sPRJ  ����� [.]`g\R
d\hS�&R��<_PRJ_PRCq0¥�¨©s�d�MPR�m�l�d\RJg]`d�_og\R�d�MPR�r^]p[\R�h`�+]>hpsPR8� ����� n&RJg�rChpsosPRCrJd�lBhpsª]`dW]Hd�l�QSR�M']p[
��RCRJsª[�d�_PqblBRCq0¥H¨«s�d�MolB[6n']`n�RJg^¬� �R>[�MPh¡ d�M']`d�d�MolB[6lB[6d\h<h�]`�x�xg\RC[\[�l���R��®hpg�[�MPhpg�d�d�g]`sP[j�®RJg\[
 AMPRJg\R ����� [$]`g�g�l���R6l�s£�o_og\[�d\[Aqb_PR.d\hHd�MPR�[�mBh¡ ¯[\d]`g�d�noM']p[R�]`sPq� AMPRJg\R6d�MPR6L � f°[hp_og\rCR
sPRCRCqo[6d\h£g\RCrCRJl���R�d�MPR�QU]�abl�Q�_oQ±s:_oQ���RJg�h`� ����� [6d\h£l�sPrJg\R^]p[\RH�®]p[\d\RJg.l�d\[6 Al�sPqoh¡ �¥H²³R
[\d�_Pqbe � g\[\d�[�d]`d�lBr � m�d\RJg�l�so�} AMPRJg\R�]�rCRJg�d]`l�s ����� �<_PRJ_PRSmBRJso�xd�M´lB[�]`m�mBh^ �RCq0¥�²³RS[�MPh¡ 
MPh¡ *d�MolB[5mBRJso�xd�M�sPRCRCqo[�d\h���R$rMPhx[\RJs�l�schpg\qoRJg�d\h�l�Q>nog\h^��RWd�MPR$n�RJgj�µhpg�QU]`sPrCRx¥+²³R$nog\RC[\RJs<d
d�MPRJs¶[\hpQSR�]`m���hpg�l�d�MoQS[>d�M']`dU]pqP]`nod �����·� m�d\RJg�l�so�F]p[>]K�¸_osPrJd�lBhps°h`�Wd�MPR�[�mBh^ ¹r\M']`sosPRJm
_od�l�m�l�º¡]`d�lBhps*g]`d�MPRJgUd�M']`s*d�MPR ����� �<_PRJ_PR{mBRJso�xd�M@¥¢LNMPRC[\R§]`m���hpg�l�d�MoQS[�nog\h^�2lBqoR§]ª��h<h2q
rChpQ>nog\hpQ>lB[RK��RJd« �RCRJs¢g\RCqb_PrJl�so�»d�MPR}�:_PRJ_PRJl�so�»qoRJm�]Ce¢]`sPq�n']p[\[\l�so�¤]ªm�]`g���R§s:_oQ��&RJg�h`�
����� [$d\h>�x_']`g]`s:d\RCRH]H�®]p[\d� Al�sPqoh¡ �l�sPrJg\R^]p[\Rx¥
¼{½�¾�¿\À�Á ��Â���� L � f�¬ÄÃ<mBh¡ Å[\d]`g�d^¬ � [�e2Q>QSRJd�g�lBrHn']`d�MP[^¬ �����Æ� m�d\RJg�l�so�P¬0Ç�_bÈ0RJgWQU]`s']`��R8�
QSRJs<d^¥
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��� ����� � � f�m�_P[�lBRJ_og\[�nog\hp�omBOJQSRC[�hps:d�ZJd\Z�g\RJmBRJ��ZC[�mBhpg\[\�<_PR�mBR�r\MPRJQ>l�s¤qoR�g\RJd\hp_og�q�� _osPR
rChpsosPR8ablBhps»L � f�sPRUn&hx[\[OCqoRSn']p[�]p[[\RJº�qoRU�']`sPqoRSn']p[\[]`s<d\RUn�hp_og�� ]`l�g\R>n']p[\[RJg�d\hp_P[�mBRC[
]prC�<_ol�d�d\RJQSRJs:d\[�� ������� ��ZJsPZJg\ZC[�n']`g�m�]�qoRC[�d�l�s']`d�lBhps@¥ � � RC[�d�mBRSr^]p[�qoRC[�_od�l�m�lB[]`d\RJ_og\[�d\ZJmBZ8�
rM']`g���R^]`s:d6qoRC[Al�sb�®hpg�QU]`d�lBhpsP[�qoR�m�� ¨©s:d\RJg�sPRJd��Hd�g]C��RJg\[W_os�m�lBRJs{M']`_od�qoZJ�ol�d�rChpQ>QSR�_os�m�lBRJs
[ ]`d\RJm�m�l�d\RShp_³�olBRJs³_osFr��`�omBRx¬�RJd�RJs:��h¡e:]`s:dHmBRC[�g\RC�<_! Jd\RC[�RJd�mBRC[ ����� [�[�_og�_os³m�lBRJsFqoRS�']p[
qoZJ�ol�d{rChpQ>QSR�_osPR}m�l��xsPR�d\ZJmBZJnoMPhpsolB�<_PRx¥�"�sPR�rChpso��RC[�d�lBhps�]`non']`g]�#BdK[\_ogcmBR�rMPRJQ>l�s qoR
g\RJd\hp_og$r^]`_P[ ]`s:d$_osPR�qoZJd\ZJg�lBhpg]`d�lBhpsKqb_{qoZJ�ol�d$qoR6m�]HrChpsosPR8ablBhpsKRJdN_os�nog\hp�omBOJQSR�q�� l�solB�<_ol�d\Z
qP]`sP[�mBR£r^]p[>qoRcnom�_P[�lBRJ_og\[>rChpsosPR8ablBhpsP[SRJs¶rChpQ>n&ZJd�l�d�lBhps¶n�hp_og�mBR£r\MPRJQ>l�s�qoRcg\RJd\hp_og^¥%$ÄR
� m�d�g]`��R�qoRC[ ����� [&�£m�� RJs:d�g\ZCRcqb_³��hp_omBhpd�q�� ZJd�g]`so�xmBRJQSRJs:dS]�ZJd\ZUnog\hpn&hx[\ZSn&hp_og�ZJm�l�Q>l�sPRJg
rCRJd�d\RUrChpso��RC[�d�lBhps@¥�"�s ����� �:_ol�]`g�g�l���R��£_os³�o_bÈ0RJg�RJd��<_ol+d�g\hp_o��RS_os´rCRJg�d]`l�sFsPhpQ��og\R
qoRC[ ����� [�qoR�m�]cQ' JQSR>rChpsosPR8ablBhps@¬@R8È@]prCR>�:_PRJmB�<_PRC[ ����� [�RJd6nog\RJsPqªmBRJ_og6nom�]prCRx¥&(�]`sP[
m�]Um�l�d�d\ZJg]`d�_og\RH_os}[RJ_om�r^]p[.RC[�d6ZJd�_PqblBZx¬&rCRJm�_ol�q�� _os ����� �:_ol�R8È0]prCR�d\hp_P[.mBRC[ ����� [6qoR�m�]
Q' JQSR6rChpsosPR8ablBhps�RJs�]`d�d\RJs<d\R�qP]`sP[NmBR��o_bÈ0RJg^¥)(�]`sP[ArCR�n']`nolBRJg^¬ohps�ZJd�_PqblBR.mBR.nog\hp�omBOJQSR6qoR
� m�d�g]`��R�qoRC[ ����� [$qP]`sP[$[\hps�r^]p[NmBR6nom�_P[A��ZJsPZJg]`m ¥ ¦ s�QShps<d�g\R��<_*� R8È0]prCRJgAd\hp_P[AmBRC[ ����� [
RC[\dW_osPR>hpn�ZJg]`d�lBhps�d�g\OC[�]`�xg\RC[\[�l���R��:_ol+]�qoRHQU]`_o�p]`lB[\RC[�rChpsP[ZC�:_PRJsPrCRC[�[\_ogWm�]�noM']p[\R�[�mBh¡ 
[\d]`g�d�qoRSL � f�h,+ªmBRC[ ����� [�]`g�g�l���RJs:d�RJsFg]��®]`mBRC[�RJd�hp_FmBR�nom�_P[��xg]`sPqªsPhpQ��og\RUn&hx[[�l��omBR
qoRC[ ����� [5qohpl�d- Jd�g\R�n']p[\[\Z��m�]�[\hp_og\rCRAn�hp_og+m�� ]`lBqoRJg.��]`_o�xQSRJs:d\RJg�g]`nolBqoRJQSRJs:dN[].�®RJs! Jd�g\Rx¥
¦ s>nog\ZC[RJs:d\R$_osPRAZJd�_PqoR��:_oloQShps<d�g\R�rChpQ��olBRJscq�� ����� [+l�mb� ]`_od��:]`g\qoRJg5qP]`sP[+mBRN�o_bÈ0RJg+n�hp_og
sPR$n']p[�]�È0RCrJd\RJg+m�]�noM']p[R�[�mBh¡ �[�d]`g�d�qoR$m�]�[\hp_og\rCRx¥ � RCrJl�rChpsP[\d�l�d�_PR$sPhpd�g\RWnog\RJQ>lBOJg\RA� ]`Q>l�m�mBR
q�� ]`m���hpg�l�d�MoQSRC[.�<_ol@_od�l�m�lB[\RJs:d�mBR�sPhpQ��og\R�q�� ����� [�qP]`sP[$mBR��o_bÈ�RJg�rChpQ>QSR�l�sPqblBr^]`d�lBhps§n�hp_og
rChpQ>QSRJsPrCRWmBR � m�d�g]`��R.qoRC[ ����� [^¥ ¦ sUnog\ZC[\RJs<d\RWRJsP[\_ol�d\R�_osPR.]`_od�g\R$� ]`Q>l�m�mBR�q�� ]`m���hpg�l�d�MoQSRC[
�<_ol�[R$[\RJg���RJs:dNqoRWm�� _od�l�m�lB[]`d�lBhpscqoR�m�]��']`sPqoRWn']p[\[]`s<d\RWrChpQ>QSRWl�sb�µhpg�QU]`d�lBhps£n�hp_og5mBRWqoZJ�o_od
qb_ � m�d�g]`��Rx¥)(6RC[�[\l�Q�_om�]`d�lBhpsP[$]C��RCr0/216QShps<d�g\RJs:dAmBR��:]`l�scqoRWn&RJgj�®hpg�QU]`sPrCR6�:_*� ]`non�hpg�d\R.rCRC[
]`m���hpg�l�d�MoQSRC[¡¥
3�Á �^� ¿ �54 � �{� L � f�¬&Ã<mBh¡ �[�d]`g�d^¬ � MPRJQ>l�sP[.]p[�e2QSZJd�g�lB�:_PRC[^¬26�l�m�d�g]`��R�qoRC[ ����� [^¬276RC[\d�lBhps
qoRC[$�o_bÈ�RJg\[^¥
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Mol��xM£[�n�RCRCqSm�l�s/. �µRx¥ �P¥+]�[]`d\RJm�m�l�d\R�m�l�s/.U]`dA~�k§�onP[ � ]`sPq�[\RJsPqUg\RC�:_PRC[\d\[�]`sPq � r1.2sPh^ AmBRCqb��R8�
QSRJs<d\[ � ����� [ � �2l�]�]£[�mBh¡ g\RJ��RJg\[\R>r\M']`sosPRJm��µRx¥ �P¥S]�qbl�]`m � _onFQSh<qoRJQ m�l�sPRS]`d3254 � �onP[ � ¥
LNMolB[6.<l�sPqªh`��n']`d�MP[�lB[�r^]`m�mBRCqF]p[�e2Q>QSRJd�g�lBr>n']`d�MP[�]`sPq�l�d�lB[�h`�¸d\RJs³[�d�_PqblBRCq�l�sªd�MPRSm�l�d\RJg]��
d�_og\R87�T�¬�vb¬`�b¬�zb¬<T^�59��µ[\RCR.6�l��x_og\R�T��®hpg�]`sHR8ao]`Q>nomBR�h`�'[�_PrM�n']`d�MP[ � ¥#¨©d@M']p[Ä��RCRJs�[\MPh^ AsHd�M']`d
d�MPR6[�mBh¡ AsPRC[\[Nh`�Äd�MPR.g\RJ��RJg\[\R6r\M']`sosPRJm0m�l�Q>l�d\[Nd�MPR.d�Mog\hp_o�xMono_od$h`��]HL � f»d�g]`sP[j�®RJgNg�_ososol�so�
l�sKd�MPR��®hpg� �]`g\qKqbl�g\RCrJd�lBhps@¥NL � f�¬'d�MPR�QShx[�d$ AlBqoRJm�e�_P[\RCq{¨©s:d\RJg�sPRJd.nog\hpd\h2rChpm ¬PlB[:.2sPh^ As}d\h
��RJsPRJg]`d\R$]Wm�]`g���RNs<_oQ���RJg5h`� ����� [� AMolBrMU]`g\R�sPRCrCRC[[]`g�e��®hpg#d�MPRA[\RJsPqoRJg�hpn&RJg]`d�lBhps@¥#LNMPRJe
]`g\R�_P[\RCqK]p[.]SrJmBh2r1.�d\h>d�g�l��x��RJg.d�MPR�d�g]`sP[�Q>lB[[�lBhps§h`��sPRJ !qP]`d]b¬'d\hU[�m�lBqoR�]`sPq{d\hSl�sPrJg\R^]p[R
d�MPRHrChpso��RC[�d�lBhpsª Al�sPqoh¡ ;7�TxT:¬�T=<=9«¥ 6og\hpQ L � f¯n�hpl�s:d�h`�+�2lBRJ �¬@]`s�]p[�e2Q>QSRJd�g�lBrHn']`d�M�M']p[
��RCRJsªqoR � sPRCqF]p[�hpsPR� AMPRJg\R>d�MPRHg\RJ��RJg\[\R>rM']`sosPRJm5lB[6sPhpd6� ]p[�d�RJsPhp_o�xMªd\h�r^]`g�g�e§d�MPR?>'h¡ 
h`� ����� [Hg\RC[�_om�d�l�so�§�µg\hpQ ]K��h<h2q³_od�l�m�l�º¡]`d�lBhps¶h`�$d�MPRU�µhpg� N]`g\q»qbl�g\RCrJd�lBhps¤�']`sPqb AlBqbd�M@¥ �
�<_PRJ_PR6h`� ����� [��o_ol�mBqo[N_on£l�s�d�MPR.�o_bÈ0RJgA]`d�d�MPR.l�sono_odAh`�Äd�MPR.g\RJ��RJg\[\R.m�l�s/. �¸ �R6r^]`m�m�l�d�d�MPR
�1��$5�@�&%'�BA�C�D8��� l�s�d�MPR.[\RC�<_PRJm � r^]`_P[\l�so�>]`scl�sPrJg\R^]p[\RWl�s£d�MPRWXWhp_osPq�LÄg�l�n£LNl�QSR �µX#LAL � ]`sPq
]`s>h¡��RJgE>'h^ �h`�&d�MPR��o_bÈ0RJg^¥#LNMPRNg\RC[�_om�d#lB[+]Wn&RJgj�®hpg�QU]`sPrCRAqoRJd\RJg�lBhpg]`d�lBhps>�®hpg�QU]`s<e�g\R^]p[\hpsP[¡¥
6�l�g\[�d^¬o�µhpg�]��xl���RJs§ Al�sPqoh^ �¬�]`s{l�sPrJg\R^]p[\R�l�sKd�MPR�X#LAL g\RCqb_PrCRC[$d�MPR�d�Mog\hp_o�xMono_odW[�l�sPrCR�d�MPR
d�Mog\hp_o�xMono_odAh`��]�L � f¶rChpsosPRCrJd�lBhps£lB[�RC�<_']`m�]`dA]`s:eUQShpQSRJs:dNd\h�d�MPRW Al�sPqoh^  [�l�º^R.qbl��2lBqoRCq
�<eSd�MPR.X�LAL�¥oÃ2RCrChpsPq0¬bd�MPRWl�sPrJg\R^]p[\R�l�scd�MPR.X�LAL¯]p[� �RJm�m0]p[�d�MPR�mBhx[\[�h`� ����� [�g\RCqb_PrCRWd�MPR
 Al�sPqoh¡  l�sPrJg\R^]p[\R>g]`d\RS AMolBr\M³M']p[�QU]`l�som�eª]`s³l�Q>n']prJd�hpsªd�MPR>[\mBh^ Æ[�d]`g�d�noM']p[Rx¥>LNMol�g\q0¬
d�MPR�mBhx[\[.h`� ����� [.g\RC[�_om�d\[�l�s}�:]`nP[Wl�s§d�MPR ����� rJmBh2r1.K AMolBr\M�mBR^]pqo[�d\h��o_og\[�d�l�sPRC[\[�]`dWd�MPR
[hp_og\rCRx¥ 6Php_og�d�M@¬'d�MPR�mBhx[\[�h`� ����� [�g\RCqb_PrCRC[�d�MPR�r^]`n']prJl�d«eKh`��L � f��µRC[\n&RCrJl�]`m�m�e�X�RJsPhF7 w59 �
d\hcg\RCrCh¡��RJg6�¸g\hpQ mBhx[\[\RC[. Al�d�MPhp_od�LNl�QSRChp_od�]`sPq�[�mBh¡ Å[\d]`g�d^¥ � sPhpd�MPRJg6nog\hp�omBRJQ M']p[6��RCRJs
g\RJn�hpg�d\RCq{l�s§r^]p[\R�h`��Q�_om�d�l�nomBRHrChpsosPRCrJd�lBhpsP[6rChps:d\RJsPqbl�so���µhpgWd�MPR�g\RJ��RJg\[\R�r\M']`sosPRJm ¥$LNMolB[�lB[
d�MPR�nog\hp�omBRJQ h`��qoR^]pqbmBh2r1.Hh`�&]$sPRJ ¶rChpsosPRCrJd�lBhpsS[�M']`g�l�so�6d�MPR�g\RJ��RJg\[\RNr\M']`sosPRJmo Al�d�MS]`m�g\R^]pqbe
g�_ososol�so�£rChpsosPRCrJd�lBhpsP[G7�T^�H9«¥ (._PR�d\hSd�MPRHh^��RJgE>'h^ h`�+d�MPR�g\RJ��RJg\[\R��o_bÈ�RJg^¬�d�MolB[WrChpsosPRCrJd�lBhps
[\_bÈ�RJg\[��µg\hpQ d�MPR6mBhx[\[Ah`��l�d\[ � g\[�d ����� [N AMolBrM{nog\hpMol��ol�d\[Al�dN�µg\hpQ l�sPrJg\R^]p[�l�so�Sl�d\[N Al�sPqoh^ �¥
LNMolB[.qoR^]pqbmBh2r1.{rChps:d�l�s<_PRC[6_os:d�l�m�d�MPR�qohpQ>l�s']`s<d.rChpsosPRCrJd�lBhpsP[.g\RCqb_PrCR�d�MPRJl�g�g]`d\RC[^¥N²³R�r^]`s
[RCR�d�MolB[$m�]p[�dWnog\hp�omBRJQ·]p[.]>g\RC[�_om�d�h`�5]`s§_osb�®]`l�g�sPRC[\[Wl�s{d�MPR�qblB[�d�g�l��o_od�lBhps}h`��d�MPR�]^�p]`l�m�]`�omBR
�']`sPqb AlBqbd�M*hps¤d�MPR�[\mBh^ ¹r\M']`sosPRJm$��RJd« �RCRJs°d�MPR�qbl È0RJg\RJs:d�>'h^ $[¡¥´LNMPRcQU]`l�s¶g\R^]p[\hps»�®hpg
[\_Pr\M�_osb�®]`l�g�sPRC[[6lB[Wd�M']`d�]�>'h^  h`� ����� [6lB[.sPhpd6g\RC[�n�hpsP[�l���RHd\h�qbg\hpnP[�]p[�]cL � f¯n']pr1.�RJd
>'h¡ �¥�LNMPR>]`m�g\R^]pqbe}g�_ososol�so�{rChpsosPRCrJd�lBhpsP[�rChps:d�l�s<_PR>d\hc�xg]`�}QShx[\d6h`��d�MPRH�']`sPqb AlBqbd�M³hps
d�MPRN[�mBh¡ ¶m�l�s/.�_os<d�l�mod�MPRJe�g\RCqb_PrCRNd�MPRJl�g�d�g]`sP[�Q>lB[\[\lBhpsHg]`d\RAqb_PR�d\h.d�MPRNmBhx[\[#h`��].qP]`d]Wn']pr1.�RJd
hpgAd�MPR�RJsPq{h`�#qP]`d]U]`dAd�MPR�[\hp_og\rCRx¥

k}]`s<e�[hpm�_od�lBhpsP[�M']C��RS�&RCRJs³nog\hpn�hx[\RCq��®hpg�d�MolB[�nog\hp�omBRJQ�h`�N�']`sPqb AlBqbd�M»]p[�e2Q>QSRJd�g�e�¥
I�abrCRJnodcd�MPR{MPR^]pqoRJg�rChpQ>nog\RC[\[�lBhps¯[\hpm�_od�lBhps �µRx¥ �P¥ d�MPR�Ã $@¨©f¹]`m���hpg�l�d�MoQ l�sJ7�T^~�9 �  AMolBr\M
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B A

Slow Reverse Link

High-Speed
Forward Link

Source

6�l��x_og\RST�� � sK]p[�e2Q>QSRJd�g�lBr�n']`d�M

nog\hpn�hx[\RC[�d\h³g\RCqb_PrCR§d�MPR§[\l�º^RKh`� ����� [�l�s*hpg\qoRJgcd\hFl�sPrJg\R^]p[\R§d�MPR{g]`d\R}h`��d�MPR{g\RJ��RJg\[R
rM']`sosPRJm�l�s�d\RJg�QS[�h`� ����� [�n&RJg�_osol�d�h`�@d�l�QSRx¬2d�MPRWhpd�MPRJgN[hpm�_od�lBhpsP[5d�g�eSd\h�QU]`d\r\M£d�MPRWg]`d\R
h`� ����� [Hd\h§d�MPRUg]`d\Rch`�$d�MPR�g\RJ��RJg\[\R�rM']`sosPRJm ¥ªLNMPRUQU]`d\rMol�so�ªr^]`s´��R�qohpsPR��:e´RJl�d�MPRJg
qoRJm�]^e<l�so� ����� [�]`d$d�MPR�qoRC[\d�l�s']`d�lBhps 7 vb¬'zH9Ähpg � m�d\RJg�l�so��d�MPRJQ l�s{d�MPR�g\RJ��RJg\[R��o_bÈ�RJgB7�Tx¬Pv59«¥
� qP]`nod�l���R�qoRJm�]Ce2l�so�6h`� ����� [�]`d�d�MPR5qoRC[�d�l�s']`d�lBhps@¬xr^]`m�mBRCq�]`mB[\h ����� rChpso��RC[�d�lBhps�rChps:d�g\hpm 7 v59«¬
g\RC�<_ol�g\RC[Wd�MPR�l�Q>nomBRJQSRJs<d]`d�lBhps³h`�+sPRJ �QSRCr\M']`solB[\QS[�]`d�d�MPR�g\RCrCRJl���RJgWd\hp��RJd�MPRJg6 Al�d�M�[\hpQSR
�®RCRCqb�']pr1.F�¸g\hpQ d�MPR�sPRJd« �hpg0.�¥ªLNMPR�lBqoR^]KlB[�d\h�]pqP]`nodHd�MPR���RJsPRJg]`d�lBhps¶g]`d\Rch`� ����� [>]p[
]��¸_osPrJd�lBhps¢h`�6d�MPRKg\RJ��RJg\[\R��o_bÈ0RJg�h2rCrJ_on']`d�lBhps@¥ ����� � m�d\RJg�l�so�¤MPh^ �RJ��RJgcg\RC�<_ol�g\RC[�hpsom�e
QSh2qbl � r^]`d�lBhps!]`d�d�MPR�g\RJ��RJg\[\R��o_bÈ0RJg^¥¹¨©dcnog\h � d\[��¸g\hpQ d�MPRªrJ_oQ�_om�]`d�l���R³s']`d�_og\R³h`�Hd�MPR
l�sb�®hpg�QU]`d�lBhpsªr^]`g�g�lBRCq}�:e ����� [¡¥W¨©sPqoRCRCq0¬@]`s ����� r^]`g�g�lBRC[.d�MPR�[\RC�<_PRJsPrCR�s<_oQ���RJg�h`�+d�MPR
sPR8abd#R8a2n�RCrJd\RCqHl�sb�«hpg\qoRJg��:e2d\RN]`sPqHd�MolB[#l�sb�®hpg�QU]`d�lBhpsSr^]`s��&R�[]��®RJm�e�[�_o�P[�d�l�d�_od\RCqH�:e�d�MPRNhpsPR
r^]`g�g�lBRCq��<eH]W[�_o�P[\RC�<_PRJs:d �����  Al�d�MU]Wm�]`g���RJg�[\RC�:_PRJsPrCR�s<_oQ���RJg^¥)6og\hpQd�MPR ����� rChps:d\RJs:d
n�hpl�s:dAh`�Ä�2lBRJ �¬2d�MPRJg\R6lB[�sPh�sPRCRCq��®hpg��<_PRJ_PRJl�so� ����� [�l�s£d�MPRWg\RJ��RJg\[RW�o_bÈ0RJg^¥�LNM:_P[¡¬b AMPRJs
]`s ����� ]`g�g�l���RC[�]`d�d�MPRHg\RJ��RJg\[\R>rM']`sosPRJm ¬@d�MPR�g\RJ��RJg\[\R��o_bÈ0RJg�lB[�[\r^]`sosPRCq}�®hpg6d�MPR ����� [
�µg\hpQ d�MPR>[]`QSR>rChpsosPRCrJd�lBhps»]`sPqª[\hpQSR �µhpg�]`m�m � h`��d�MPRC[R ����� [�]`g\R>RJg]p[\RCq0¥>LNMPR��o_bÈ0RJg
h2rCrJ_on']`sPrJe£lB[Ad�MPRJs{QU]`l�s<d]`l�sPRCq§]`d$mBh¡  mBRJ��RJmB[A Al�d�MPhp_od�d�MPR�mBhx[\[Ah`��l�sb�®hpg�QU]`d�lBhps@¥

¨«s�d�MolB[�n']`n�RJg^¬2 �R6]p[0.>d�MPR.�:_PRC[�d�lBhpscMPh^ ¯QU]`s<e ����� [� �RWQ�_P[�d$]`_od�MPhpg�l�º^R�]�rChpsosPRCr8�
d�lBhpsUd\h�M']C��R�l�sSd�MPR$g\RJ��RJg\[\R$�o_bÈ�RJg+��R8�®hpg\R � m�d\RJg�l�so��l�d\[ ����� [^¥#¨«sSd�MPR$m�l�d\RJg]`d�_og\Rx¬:d�MPRWr^]p[\R
h`��]�hpsPR ����� n�RJgj�«rChpsosPRCrJd�lBhpsU]`d�]�d�l�QSR�M']p[#�&RCRJs�[�d�_PqblBRCq 7�T�¬pvH9«¥�²*MPRJs>]`s ����� ]`g�g�l���RC[
]`d�d�MPRWg\RJ��RJg\[\R6r\M']`sosPRJm ¬bd�MPRW�o_bÈ�RJgARJg]p[\RC[A]`s:e ����� �µg\hpQ d�MPRW[]`QSR.rChpsosPRCrJd�lBhps� �]`l�d�l�so�
l�s¤d�MPRc�o_bÈ�RJgS]`sPq´g\RJnom�]prCRC[�d�MPRJQ �:eFd�MPR�sPRJ ¹hpsPRx¥ � mBR^]`g�m�e�¬�d�MolB[���RJM']C�2lBhpg�hpnod�l�Q>l�º^RC[
d�MPR�RJsPq2� d\h`�«RJsPq»qoRJm�]Ce´]`sPqFd�MPRU�<_PRJ_PRUmBRJso�xd�M@¬��o_odHl�d�l��xsPhpg\RC[�d�MPRS� ]prJd�d�M']`dHL � f!_P[RC[
d�MPR ����� [.d\hcl�sPrJg\R^]p[\RHl�d\[. Al�sPqoh^ �¥�LNMolB[.QU]^eKsPhpd6M']C��RS]`s�l�Q>n']prJd�hps�d�MPRHrChpso��RC[\d�lBhps
]^��hplBqP]`sPrCRSnoM']p[\RS�o_od�l�d�M']p[�rCRJg�d]`l�som�eF]`sªl�Q>n']prJdHhpsF[�mBh¡ Æ[�d]`g�d� AMPRJg\RUd�MPR> Al�sPqoh^ tlB[
[\QU]`m�m�]`sPq§sPRCRCqo[Wd\hU�&R�l�sPrJg\R^]p[\RCq�]p[W�<_olBr1.§]p[Wn�hx[\[�l��omBR�d\hU��RJdW��h2h2q{n�RJgj�µhpg�QU]`sPrCRx¥WLNMPR
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l�Q>n']prJdHhpsF[�mBh¡ Æ[�d]`g�d�rChpQSRC[��¸g\hpQ±d�MPR��®]prJd�d�M']`d�L � f�lB[3.<sPh¡ AsFd\h���R��o_og\[�d©e³qb_og�l�so�
d�MolB[�noM']p[\R 7 ~b¬�4P¬@T@4 9�]`sPqKd�M']`d � m�d\RJg�l�so�c�o_og\[�d\[�h`� ����� [� Al�m�mÄg\RC[�_om�dWl�s}]>[\QU]`m�mÄs:_oQ��&RJg
h`� ����� [�g\R^]prMol�so�Kd�MPRS[\hp_og\rCRS]`sPq´]£[�mBh^   Al�sPqoh¡ Æl�sPrJg\R^]p[\Rx¥ULNMPR�l�Q>n']prJd� Al�m�m���R�l�Q��
n�hpg�d]`s:d�hps´[\MPhpg�d�d�g]`sP[j�®RJg\[� AMolBrM¶qohpQ>l�s']`d\RUQShx[�dHh`�$d\h<qP]^e�� [H¨©s:d\RJg�sPRJdHd�g]��Ur 7 2H9A]`sPq
n']`g�d�lBrJ_om�]`g�m�e�hpsSd�MPhx[\R$ AMPh�rJg\hx[\[+mBhpso�HqoRJm�]CeSm�l�s/.b[ �µRx¥ �P¥�[ ]`d\RJm�m�l�d\R$m�l�s/.b[ �  AMPRJg\R�[\mBh^ ¯[�d]`g�d
lB[A]`m�g\R^]pqbec[�mBh^  RJsPhp_o�xM 7 �H9«¥ � _od�MPhpg�l�ºCl�so�S[\hpQSR.s:_oQ��&RJg$h`� ����� [��µg\hpQ ]HrChpsosPRCrJd�lBhps{d\h
��R>�<_PRJ_PRCqªl�s³d�MPR>�o_bÈ0RJg���R8�µhpg\R � m�d\RJg�l�so�K Al�m�m5M']C��RSd�MPRU]pqb�p]`s<d]`��R�h`�$]`�P[\hpg��ol�so�{d�MPRC[R
�o_og\[\d\[Ah`� ����� [Ag\RC�<_ol�g\RCqc�µhpgA]��®]p[\d\RJg� Al�sPqoh¡  l�sPrJg\R^]p[\Rx¥��.h^ �RJ��RJg^¬od�MolB[Nd�Mog\RC[�MPhpmBq£Q�_P[\d
��R�.�RJnod�]`d>[�QU]`m�m��p]`m�_PRC[Hl�s»hpg\qoRJg�d\hKm�l�Q>l�d�d�MPRcRJsPq2� d\h`�«RJsPq¶qoRJm�]Ce�¥ � rCRJg�d]`l�s»d�g]pqoRCh`È
]`non�R^]`g\[6]`sPqKhpsPR�Q�_P[�d.nog\RCqblBrJd6]`s§l�Q>nog\h^��RJQSRJs<d�l�sKd�MPR�n&RJgj�®hpg�QU]`sPrCRH]p[�d�MPR�d�Mog\RC[\MPhpmBq
l�sPrJg\R^]p[RC[A�®hpm�mBh^ �RCqK�:e{]>qoRJd\RJg�lBhpg]`d�lBhps}l�s{d�MPR�n�RJgj�µhpg�QU]`sPrCR� AMPRJs{l�d$��RCrChpQSRC[$m�]`g���R��µ[\RCR
6�l��x_og\R 2��®hpgA]`s£R8aP]`Q>nomBR � ¥#²³R.[�d�_Pqbe � g\[�d�d�MPR6r^]p[\R� AMPRJg\R.d�MPR �����!� m�d\RJg�l�so�Hd�Mog\RC[\MPhpmBq
lB[�[RJd.d\h{] � aoRCq��x]`m�_PRS]`sPq� �R>[�MPh¡ MPh^  l�d�Q�_P[�d��&R�rMPhx[\RJs@¥�²³R�nog\RC[\RJs:d�d�MPRJs´[\hpQSR
]`m���hpg�l�d�MoQS[�d�M']`d�]pqP]`nod ������� m�d\RJg�l�so��]p[$]��µ_osPrJd�lBhps{h`��d�MPR�[�mBh¡  m�l�s/.�_od�l�m�l�º¡]`d�lBhpsKg]`d�MPRJg
d�M']`s»d�MPR ����� �<_PRJ_PRcmBRJso�xd�M@¥´LNMolB[>rChpg�g\RC[�n�hpsPqo[�d\hª]�qbe<s']`Q>lBr£[\RJd�d�l�so�³h`�.d�MPR �����
� m�d\RJg�l�so�>d�Mog\RC[\MPhpmBq0¥+LNMPR6hp�bijRCrJd�l���R6lB[Nd\hHn']p[\[$]p[�QU]`s:e ����� [$]p[Nn�hx[\[�l��omBR.d\hHd�MPR.[hp_og\rCR
 AMol�mBR$QU]`l�s:d]`l�sol�so��d�MPRARJsPq2� d\h`�«RJsPq�qoRJm�]CeS]`d+[�QU]`m�mo�x]`m�_PRC[^¥#¨«sSr^]p[RAh`��QU]`s:e>rChpsosPRCrJd�lBhpsP[^¬
d�MPR � m�d\RJg�l�so�§Q�_P[�d��&RS]pqP]`nod\RCqªl�sF]� �]Ce�d\h�[�M']`g\R>�®]`l�g�m�e}d�MPR>[�mBh^ tr\M']`sosPRJm5�']`sPqb AlBqbd�M
��RJd« �RCRJsKd�MPR�qbl È0RJg\RJs:d.rChpsosPRCrJd�lBhpsP[^¥

¨«s§d�MPR�sPR8abdW[RCrJd�lBhps@¬� �R�nog\RC[\RJs:d�]�qoRC[\rJg�l�nod�lBhpsªh`�+d�MPR�l�Q>n']prJd6h`� �����Æ� m�d\RJg�l�so� �µhpg
hpmBq ����� qbg\hpnonol�so� � hps{d�MPR6n�RJgj�µhpg�QU]`sPrCRx¥5²³R�[�MPh^ �MPh^ !qoRJm�]^e<l�so� �����Å� m�d\RJg�l�so�U_os<d�l�m
]HrCRJg�d]`l�sK�<_PRJ_PR6mBRJso�xd�M§]prCrCRJmBRJg]`d\RC[W[�mBh^  [�d]`g�d�]`sPq£l�Q>nog\h¡��RC[$d�MPR6n�RJgj�µhpg�QU]`sPrCR� Al�d�MPhp_od
l�Q>n']prJd�l�so��d�MPR6RJsPq2� d\h`�«RJsPq£qoRJm�]Ce�¥+¨©s£[\RCrJd�lBhps£vb¬2 �R.qoRC[rJg�l��&R.hp_ogN]pqP]`nod�l���R�]`m���hpg�l�d�MoQ¹ �R
r^]`m�m�� ������ � � 	��������������� d�M']`d>qoh2RC[�s*� dHg\RJm�]`d\R � m�d\RJg�l�so��d\h}d�MPR�s:_oQ���RJgSh`�W�<_PRJ_PRCq ����� [
�o_od�g]`d�MPRJg�d\h>d�MPR�m�l�s/.c_od�l�m�l�º¡]`d�lBhps}hpg$d\hSd�MPR ����� nog\RC[\RJsPrCR�l�sKd�MPR�g\RJ��RJg\[\R��o_bÈ0RJg^¥�LNMPR
nog\hpn�hx[�l�d�lBhpsP[$]`g\R6�x]`m�lBqP]`d\RCq£�<l�]H[�l�Q�_om�]`d�lBhpsP[$ Al�d�M�/!1b¬bd�MPR.sPRJd« �hpg0.�[�l�Q�_om�]`d\hpg�qoRJ��RJmBhpn�RCq
]`d $@Ç	�0$
7�T'2H9«¥¤¨«s¶[\RCrJd�lBhps"4P¬+ �R�rChpsP[�lBqoRJg>d�MPR�r^]p[\R£h`�WQ�_om�d�l�nomBR{rChpsosPRCrJd�lBhpsP[U]`sPq» �R
R8abd\RJsPq{hp_og�]`m���hpg�l�d�MoQ�d\h>d�MolB[$r^]p[\Rx¥5Ã2RCrJd�lBhps���rChpsPrJm�_PqoRC[$d�MPR�n']`n�RJg^¥
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¨©s*rChps<d�g]p[�dcd\h³d�MPR}hpd�MPRJgU �hpg0.b[£[�d�_Pqbe2l�so�Fd�MPR§l�Q>n']prJdch`���']`sPqb AlBqbd�M ]p[�e2Q>QSRJd�g�e°hps
L � f�¬� �RH�®h2rJ_P[.hpsª[�MPhpg�d6d�g]`sP[j�®RJg\[. AMolBr\MF]`g\R>rChpsP[�lBqoRJg]`�om�e�]�È�RCrJd\RCq��<eKd�MPR�[�mBh¡  [�d]`g�d
noM']p[Rx¥�$Ähpso�Kd�g]`sP[j�®RJg\[�]`g\R�qohpQ>l�s']`d\RCqF�<eªd�MPRUrChpso��RC[�d�lBhps»]C��hplBqP]`sPrCRcnoM']p[\R> AMPRJg\Rc]`s
]`�x�xg\RC[[�l���R ������� m�d\RJg�l�so��M']p[5sPh��xg\R^]`d�l�Q>n']prJd�[\l�sPrCR$d�MPR$ Al�sPqoh¡ ¯lB[+sPhpg�QU]`m�m�eSm�]`g���R.]`sPq
d�MPR.�o_og\[�d�l�sPRC[[�h`� ����� [NlB[�mBRC[[�l�Q>n�hpg�d]`s:dNd�M']`s£l�s�[�mBh^  [�d]`g�dNQSh2qoRx¥ � hpsP[�lBqoRJg � g\[�d�d�MPR
r^]p[R�h`�5]S[�l�so�xmBR�d�g]`sP[j�®RJg^¥A²³R�]p[[�_oQSR�d�M']`dW�o_bÈ�RJg\[.hps§d�MPR��µhpg� N]`g\q§qbl�g\RCrJd�lBhps³]`g\R�m�]`g���R
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RJsPhp_o�xMKd\hU]`�P[\hpg��{d�MPR6�o_og\[�d�l�sPRC[[$g\RC[�_om�d�l�so�>�µg\hpQ d�MPR6mBhx[\[�h`� ����� ¥ ¦ _ogWhp�bijRCrJd�l���R�lB[Ad\h
[\MPh^ °d�M']`d5qoRJm�]^e<l�so� � m�d\RJg�l�so��_os:d�l�m�]6rCRJg�d]`l�sUs<_oQ���RJg�h`� ����� [+��RJd5�<_PRJ_PRCq0¬:[�MPhpg�d\RJsP[+d�MPR
[\mBh^ �[�d]`g�dAnoM']p[R�]`sPq�l�Q>nog\h^��RC[�d�MPR�n�RJgj�µhpg�QU]`sPrCR�l �#d�MolB[Ad�Mog\RC[�MPhpmBqKlB[$rChpg�g\RCrJd�m�e�[\RJd^¥
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$ÄRJd#"%$>��RUd�MPR��']`sPqb AlBqbd�M°]C�x]`l�m�]`�omBR£hps´d�MPR�g\RJ��RJg\[\R�n']`d�M¶]`sPq´mBRJd'& ��RSd�MPRcrChpsP[�d]`s:d
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W(n+1)/d ACKs W(n+2)/d ACKsW(n)/d ACKs

Time t : Start of service of the W(n)/d ACKs at the entry of the slow reverse channel
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RJ��RJg�e´rChpsosPRCrJd�lBhps@¥ � m�lB[\dHh`�W]prJd�l���R£rChpsosPRCrJd�lBhpsP[�lB[�QU]`l�s:d]`l�sPRCq»l�s¤d�MPRUg\RJ��RJg\[\R��o_bÈ0RJg^¥
6'hpg�RJ��RJg�e´rChpsosPRCrJd�lBhps@¬5 �Rc[\d\hpg\RUd�MPR�]C��RJg]`��R£g]`d\R£h`��l�d\[ ����� [S]`dHd�MPR£hp_od�no_od�h`�Wd�MPR
g\RJ��RJg\[R6�o_bÈ�RJg^¥�LNMPRC[\R6g]`d\RC[$]`g\R6_on�qP]`d\RCq£_on�hps£RJ��RJg�e ����� qoRJn']`g�d�_og\Rx¥+²¢MPRJsK]`s �����
]`g�g�l���RC[Wd\hSd�MPR�g\RJ��RJg\[\R��o_bÈ0RJg^¬�d�MPR�m�lB[�d�h`�5rChpsosPRCrJd�lBhpsP[.lB[WrJg\hx[\[\RCq��®hpg$d�MPR�rChpg�g\RC[�n&hpsPqbl�so�
RJs<d�g�e�¥+¨«��sPh>RJs:d�g�eclB[��®hp_osPq0¬P]HsPRJ  RJs:d�g�e��µhpgNd�MolB[$rChpsosPRCrJd�lBhps{lB[ArJg\R^]`d\RCq{ Al�d�MK]`s�l�sol�d�l�]`m
]^��RJg]`��RHg]`d\Rx¥ ����� [.��RJmBhpso�xl�so�cd\h�d�MPRH[]`QSR�rChpsosPRCrJd�lBhps³]p[.d�M']`d6h`�5d�MPRH]`g�g�l��2l�so� �����
]`g\RHd�MPRJs � m�d\RJg\RCq�l ��d�MPRS]p[\[\h2rJl�]`d\RCq�]^��RJg]`��R>g]`d\R>R8aorCRCRCqo[6d�MPR>[�mBh^ Åm�l�s/.}�']`sPqb AlBqbd�M³qbl �
�2lBqoRCq��:eUd�MPRWs:_oQ��&RJg$h`�#]prJd�l���R.rChpsosPRCrJd�lBhpsP[¡¬ohpd�MPRJg� AlB[\R6d�MPR.]`g�g�l��2l�so� ����� lB[��<_PRJ_PRCqcl�s
d�MPR��o_bÈ�RJg. Al�d�MPhp_od6[\R^]`g\r\Mol�so�cd�MPR�hpmBq ����� [$�®hpg � m�d\RJg�l�so�P¥ �Wh¡ �¬' AMPRJsª]`s ����� mBR^]C��RC[
d�MPR£�o_bÈ0RJg^¬+d�MPR{]^��RJg]`��R�g]`d\RC[Sh`�.d�MPR�qbl È�RJg\RJs<dUrChpsosPRCrJd�lBhpsP[�]`g\R£_on�qP]`d\RCq0¥»LNMPR�RJs:d�g�e
rChpg�g\RC[\n&hpsPqbl�so�cd\hUhpsPR�rChpsosPRCrJd�lBhps}lB[$�¸g\RCRCqK AMPRJs§l�d\[6]C��RJg]`��R�g]`d\R��®]`m�mB[��&RJmBh¡ Å]UrCRJg�d]`l�s
Q>l�sol�Q�_oQ(d�Mog\RC[�MPhpmBq0¥ � LNl�QSR�Ã<m�lBqbl�so�U²¢l�sPqoh^ !]`m���hpg�l�d�MoQ�lB[W]`�:]`l�s{_P[RCq£�µhpg ����� g]`d\R
QSR^]p[\_og\RJQSRJs:dA�o_odNsPhpd\R.MPRJg\RWd�M']`d��®hpgArChpsosPRCrJd�lBhpsP[Nd\h� AMolBrM�d�MPR.mBR^]C�2l�so� ����� qoh2RC[�sPhpd
��RJmBhpso�S �R�Q�_P[�d� Ag�l�d\Rx¬
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� RCRJnol�so��]`sURJs:d�g�e>n�RJgj�«rChpsosPRCrJd�lBhpscl�s�]6�o_bÈ0RJg�[\RCRJQS[5d\h��&R$d�MPR$hpsom�e�nog\hp�omBRJQt Al�d�MSd�MPRC[R
]`m���hpg�l�d�MoQS[¡¥�²³R>]`g��x_PR>d�M']`d6d�MolB[�lB[6sPh¡ n&hx[[�l��omBRH Al�d�Mªd�MPR�l�sPrJg\R^]p[\R�l�sªd�MPR�nog\h<rCRC[[�l�so�
[\n&RCRCq0¥ � n&RJgj�«rChpsosPRCrJd�lBhps¤[�d]`d\R>M']p[���RCRJs³nog\hpn�hx[\RCq�l�s 7�T^vH95d\h�r^]`mBrJ_om�]`d\RUd�MPR>g]`d\RSh`�$]
rChpsosPRCrJd�lBhps¤]`sPq§d\h�rChps<d�g\hpm�d�MPR>rChps:d\RJs<d�h`��l�d\[ ����� MPR^]pqoRJg\[^¥�²³RS]`g��x_PR>]`mB[\h£d�M']`d6d�MPR
nog\hp�omBRJQ lB[6mBRC[[Wl�Q>n�hpg�d]`s:d�l�s�hp_og�r^]p[RH[\l�sPrCR�d�MPRHs<_oQ���RJg�h`��rChpsosPRCrJd�lBhpsP[�rJg\hx[[�l�so�£d�MPR
g\RJ��RJg\[R.rM']`sosPRJm@lB[�l�s£��RJsPRJg]`m@[�QU]`m�m ¥�¨«s�r^]p[\R6h`��]�m�]`g���R6s<_oQ���RJg$h`��rChpsosPRCrJd�lBhpsP[^¬o �R6r^]`s
�xg\hp_on�d�MPRJQ l�s:d\h >'h¡ $[�[�l�sPrCR>]p[. �RH Al�m�m�[\RCR�m�]`d\RJg6d�MPRJg\R�lB[.sPh��&RJsPR � d.�µg\hpQ rChps<d�l�s:_ol�so�
 Al�d�M³qoRJm�]^e�RCq � m�d\RJg�l�so�K]��µd\RJg�]�rCRJg�d]`l�sªs<_oQ���RJg�h`��rChpsosPRCrJd�lBhpsP[¡¥HLNMPR��']`sPqb AlBqbd�M³[\M']`g\R
h`�6]§rChpsosPRCrJd�lBhps¶��RCrChpQSRC[>[�QU]`m�m$]`sPq»qoRJm�]Ce�RCq � m�d\RJg�l�so�³rChps<��RJg���RC[>d\hª]K[\d]`d�lBr � m�d\RJg�l�so�
 Al�d�M � . 0�¥¶LNMPR£nog\hp�omBRJQ� Al�d�M >'h¡ $[>lB[>d�M']`d>d�MPR{�<_PRC[�d�lBhps°h`��� ]`l�g�sPRC[\[>lB[>[hpm���RCq�]`d
d�MPRG>'h^ ÆmBRJ��RJm5sPhpdH]`d�d�MPRSrChpsosPRCrJd�lBhps¤mBRJ��RJm ¥c¨«sªd�MPRS[RC�:_PRJm ¬� �R>m�l�Q>l�d\RCq´hp_og\[\RJm���RC[�d\hK]
n�RJgj�«rChpsosPRCrJd�lBhps§qoRJm�]^e�RCq � m�d\RJg�l�so�P¥

(.RJm�]^e<l�so�>d�MPR � m�d\RJg�l�so�Sh`� ����� [N�µg\hpQ¹]HrChpsosPRCrJd�lBhpsK[RJn']`g]`d\RJm�eU�µg\hpQ¹d�MPR6hpd�MPRJg$rChpsb�
sPRCrJd�lBhpsP[£ AMol�mBR .�RCRJnol�so�¶d�MPR�rJm�]p[\[�lBr 6�l�g\[�dj�«¨©s 6�l�g\[�dj� ¦ _od�[\RJg��2lBrCR�qoh<RC[csPhpd£g\RC[�_om�d£l�s ]
rChpQ>nomBRJd\RSlB[\hpm�]`d�lBhpsFh`��rChpsosPRCrJd�lBhpsP[¡¥>LNMPRU]prCrCRJnod\RCqª�o_og\[�d�h`� ����� [6�¸g\hpQ±]`sª_os � m�d\RJg\RCq
rChpsosPRCrJd�lBhps�g\RC[�_om�d\[�l�s�]`s»l�sPrJg\R^]p[\R�l�s»d�MPR�X#LAL¹h`�Wd�MPR£hpd�MPRJgUrChpsosPRCrJd�lBhpsP[^¥ � XWhp_osPq
XWhp�ol�s¤[r\MPRCqb_om�l�so�³lB[Hg\RC�<_ol�g\RCqF�®hpg�[�_Pr\M¶lB[\hpm�]`d�lBhps@¥ªLNMPR�[ ]`QSRU �RJl��xM:dSlB[>]p[\[\h2rJl�]`d\RCq¤d\h
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100 Mbps

100 ms

1 - 10 ms
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Reverse buffer
100 ms

100 Kbps

6�l��x_og\RST^y ��Ã<l�Q�_om�]`d�lBhps}[\rCRJs']`g�lBh

d�MPR�qbl È0RJg\RJs:d.�:_PRJ_PRC[�[�l�sPrCR ����� n']pr&.�RJd\[$M']C��R�d�MPR�[]`QSR�[�l�º^R�]`sPq�[\l�sPrCR� �R�]`g\R�mBh<h�.2l�so�
�®hpgW]�QU]�a2� Q>l�s�� ]`l�g�sPRC[\[^¥ ����� [$�µg\hpQ�]�sPRJ �rChpsosPRCrJd�lBhps}��RJd��<_PRJ_PRCq{d\h>��R�[\RJg���RCq{m�]`d\RJg
qb_og�l�so�cd�MPRHX�LAL�¥&LNMolB[6�:_PRJ_PRJl�so�£rChps:d�l�s<_PRC[�_os:d�l�m�d�MPR�sPRJ �rChpsosPRCrJd�lBhps � m�mB[.l�d\[W[\M']`g\R�h`�
d�MPR6g\RJ��RJg\[R�r\M']`sosPRJm��']`sPqb AlBqbd�M@¥

²³R5l�Q>nomBRJQSRJs<d�d�MPR�qbl È0RJg\RJs:d � m�d\RJg�l�so��]`m���hpg�l�d�MoQS[# �RNrJl�d\RCq>]`��h^��R�l�s:d\h.d�MPR./!1�[�l�Q�_om�]��
d\hpg 7�T'2592]`sPq� �R+_P[\R+d�MPR5[�l�Q�_om�]`d�lBhpsH[\rCRJs']`g�lBhWh`�!6�l��x_og\RWT^yAd\h$rChpQ>n']`g\R�d�MPRJl�gÄn�RJgj�®hpg�QU]`sPrCRx¥
� L � fÅXWRJsPhK[\hp_og\rCRC[�d�g]`sP[�Q>l�d�[�MPhpg�d � mBRC[Hh`��[�l�º^R�r\MPhx[\RJs¤g]`sPqohpQ>m�e³ Al�d�M¶]�_osol �®hpg�Q
qblB[\d�g�l��o_od�lBhps���RJd« �RCRJsÅT^y � Ç�e2d\RC[U]`sPq T^yªk§�:e2d\RC[Sd\hªd�MPR§[]`QSR{qoRC[�d�l�s']`d�lBhps��§¥�LNMPR
nog\hpn']`�:]`d�lBhps¤qoRJm�]Ceªh`�$]prCrCRC[\[�m�l�s/.b[�lB[�]`mB[\h�rMPhx[\RJsFg]`sPqohpQ>m�e� Al�d�M´]�_osol �µhpg�Q±qblB[\d�g�l��o_b�
d�lBhps���RJd« �RCRJs°T�]`sPq»T^y`QS[6d\hcl�s:d�g\h2qb_PrCR>[\hpQSRHnoM']p[�l�so�£l�s�d�MPRHsPRJd« �hpg0.�¥�LNMPR ����� [�h`�
]`m�mNd�MPR£d�g]`sP[j�®RJg\[�g\RJd�_og�s°d\h}d�MPR�[\hp_og\rCRC[��2l�]�]»T^yxy � �onP[>[�mBh^  rM']`sosPRJm ¥ � [\hp_og\rCR����
RC[\d]`�om�lB[�MPRC[.]SrChpsosPRCrJd�lBhps}d\h��§¬Pd�g]`sP[�Q>l�d\[.] � mBR�d�MPRJs}g\RJmBR^]p[\RC[$d�MPR�rChpsosPRCrJd�lBhps@¬& �]`l�d\[�]
[\QU]`m�m&g]`sPqohpQ(d�l�QSR�]`sPq£d�MPRJs£RC[\d]`�om�lB[�MPRC[�]�sPRJ  rChpsosPRCrJd�lBhps{d\h�d�g]`sP[j�®RJg$]`sPhpd�MPRJg � mBR6d\h
�}¥�²³R$�xl���R�d�MPR�g\RJ��RJg\[\R��o_bÈ�RJgN]�m�]`g���R.[�l�º^RW]`sPqU �R.r\M']`so��RWd�MPR�s<_oQ���RJg�h`�Ä[hp_og\rCRC[+�µg\hpQ
T.d\h>~xyb¥)6PhpgARJ��RJg�e �¤¬2 �R6g�_os£d�MPR6[�l�Q�_om�]`d�lBhpsP[A�µhpg�T^yxyxyp[$]`sPqc �R�r^]`mBrJ_om�]`d\R6d�MPR�]C��RJg]`��R
d�Mog\hp_o�xMono_od�qb_og�l�so�§] � mBR>d�g]`sP[j�®RJg^¥�²³R�nomBhpd�d�MPR�g\RC[�_om�d\[�l�s 6�l��x_og\R�TxT� AMPRJg\RS �R>[�MPh¡ 
d�MPR�n�RJgj�µhpg�QU]`sPrCR£]p[H]��¸_osPrJd�lBhps»h`� � �®hpg � ��R£]`m���hpg�l�d�MoQS[ ��d�MPR�sPh`� � m�d\RJg�l�so�ª]`m���hpg�l�d�MoQ
� � . 2�� � ¬�d�MPR£rJm�]p[\[�lBr � m�d\RJg�l�so�F]`m���hpg�l�d�MoQ � � . 0 � ¬�d�MPR£qoRJm�]Ce�RCq � m�d\RJg�l�so�F]`m���hpg�l�d�MoQ
 Al�d�Mª]`m�m�d�MPR�rChpsosPRCrJd�lBhpsP[6�xg\hp_on�RCq§l�s<d\h�hpsPR3>'h^ �¬&d�MPR�n&RJgj�«rChpsosPRCrJd�lBhpsªqoRJm�]^e�RCq � m�d\RJg�l�so�
]`m���hpg�l�d�MoQ� Al�d�M 6#¨ 6 ¦ ]`sPq� Al�d�MKX�hp_osPq�XWhp�ol�sK[\rMPRCqb_om�l�so�P¥
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6�l��x_og\RSTxT�� � ]p[\R�h`�#Q�_om�d�l�nomBR�rChpsosPRCrJd�lBhpsP[.]`sPqK]Hm�]`g���R��o_bÈ�RJg

LNMPR$sPh`� � m�d\RJg�l�so�>r^]p[\R$�xl���RC[�d�MPR� �hpg\[�d�n&RJgj�®hpg�QU]`sPrCR.qb_PR$d\h�d�MPRWmBhpso���<_PRJ_PR.h`� ����� [
d�M']`d6�o_ol�mBqo[�_on�l�s�d�MPRH�o_bÈ�RJg^¥ � m�]p[\[�lBr � m�d\RJg�l�so�{[\hpm���RC[6d�MolB[6nog\hp�omBRJQ±]`sPq}l�Q>nog\h^��RC[�d�MPR
n�RJgj�®hpg�QU]`sPrCR��o_od>l�dSlB[�d\h2h³]`�x�xg\RC[\[�l���R{[\h�d�M']`dUl�dSqoh<RC[�s*� d>�xl���R{d�MPR£�&RC[�d>n�RJgj�®hpg�QU]`sPrCR
RC[\n&RCrJl�]`m�m�eF�µhpg>[�QU]`m�mNs:_oQ��&RJg�h`�.rChpsosPRCrJd�lBhpsP[^¥ 6Phpg>m�]`g���R£s:_oQ��&RJg�h`�WrChpsosPRCrJd�lBhpsP[^¬�d�MPR
� ]`l�g��']`sPqb AlBqbd�M´[\M']`g\R>h`�A]�rChpsosPRCrJd�lBhps´�&RCrChpQSRC[�[�QU]`m�m�]`sPqªrJm�]p[\[�lBr � m�d\RJg�l�so�{�xl���RC[�n�RJgj�
�®hpg�QU]`sPrCRKrJmBhx[R�d\hªd�MPR���RC[�dSn�hpm�lBrJe�¬�d�MPR�n&RJgj�«rChpsosPRCrJd�lBhps � m�d\RJg�l�so�F Al�d�M*X�hp_osPq�XWhp�ol�s
[r\MPRCqb_om�l�so�P¥KÃ<l�so�xmBR8� >'h^ ¹qoRJm�]^e�RCq � m�d\RJg�l�so�}lB[�sPh§hpd�MPRJg�d�M']`s´rJm�]p[[�lBr � m�d\RJg�l�so�}�&RJe�hpsPq¤]
[\QU]`m�mos:_oQ���RJg5h`��rChpsosPRCrJd�lBhpsP[�]`sPq�n�RJgj�«rChpsosPRCrJd�lBhps � m�d\RJg�l�so�� Al�d�M'6#¨ 6 ¦ [\r\MPRCqb_om�l�so���xl���RC[
 �hpg\[\R$n�RJgj�®hpg�QU]`sPrCR�d�M']`s�d�MPR�X�hp_osPq�X�hp�ol�sc[\r\MPRCqb_om�l�so��qb_PR$d\h�d�MPR$l�Q>n']prJdNh`��_os � m�d\RJg\RCq
rChpsosPRCrJd�lBhpsP[Whps{d�MPR�X#LAL h`� � m�d\RJg\RCqKrChpsosPRCrJd�lBhpsP[^¥

��� � � 
 � � ���'
 �7��
%  � � �(� �
¨©s¢d�MPR§nog\RJ�2lBhp_P[�r^]p[\Rx¬ �����±� m�d\RJg�l�so�¶ N]p[�[�_ �UrJlBRJs:d�d\h¤��RJdc��h<h2q¢n&RJgj�®hpg�QU]`sPrCRx¥ � s
]`g�g�l��2l�so� �����  �]p[$]`m� N]Ceb[�]`�omBR6d\h � sPq£]�nom�]prCR6l�s£d�MPR.g\RJ��RJg\[\R6�o_bÈ0RJg^¥�LNMPR��:_PRC[�d�lBhps£ �R
]p[1.�MPRJg\R�lB[¡¬'�xl���RJs³]�rCRJg�d]`l�s � m�d\RJg�l�so�{]`m���hpg�l�d�MoQ{¬� AM']`d6M']`non�RJsP[Wl �� �RHqoRCrJlBqoR�d\hc�<_PRJ_PR
]`s ����� ]`sPq° �R � sPq¶d�M']`d>d�MPR£�o_bÈ0RJgSlB[H�µ_om�m ¥¤¨©s»� ]prJd^¬+d�MolB[>lB[>d�MPR�hpn�RJs¶nog\hp�omBRJQ�h`�
�o_bÈ0RJgNQU]`s']`��RJQSRJs:d$ Al�d�MK]Hqbl È0RJg\RJsPrCR.MPRJg\R6l�scd�M']`dNd�MPR8>'h^ $[$ �R�]`g\R.QU]`s']`�xl�so�U]`g\R.sPhpd
g\RC[\n&hpsP[�l���R>]p[�L � f qP]`d] >'h¡ $[^¥�LNMPR�hpd�MPRJg�qbl È0RJg\RJsPrCR�lB[6d�M']`d�l�sªhp_og6r^]p[R>qbg\hpnonol�so��lB[
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